International Journal of Mathematics Trends and Technology (IIMTT) — VVolume 65 Issue 7 - July 2019

Nano semi c* - generalized closure In
nano topological space

S.Sridevi', Dr. A.Pushpalatha®

!Assistant Professor,Department of Mathematics, Vidyasagar College of Arts and Science, Udumalpet, Tamilnadu,
India.
2 Assistant Professor, Department of Mathematics, Government Arts College, Udumalpet, Tamilnadu, India.

Abstract: The aim of this paper is to introduce and study the concept of Nano semi c¢* generalized closure in nano
topological spaces. Some of its basic properties are analyzed.

AMS Classification : 54B05, 54C05
Key words:Nc* - set, Nano semi c* - generalizes closed set, Nano semi ¢* generalized closure

1. Introduction
The concept of Nano topology was introduced by Lellis Thivagar, which was defined in terms of
approximations and boundary region of a subset of an universe using an equivalence relation on it. He has also
defined nano closed sets, nano interior, nano closure and nano continuity. A. Pushpalatha and S.Sridevi were
introduced a concept of Nano semi c* generalized closed set in Nano topological space. In this paper, we have
introduced a Nano semi ¢* generalized closure in nano topological spaces and also discuss some of its properties.

2. Preliminaries

This section is to recall some definitions and properties which are useful in this study.

Throughout this paper (U, 7 (X)) is a Nano Topological Space with respect to X where X cU , Risan

equivalence relation on U, U/R denotes the family of equivalence relation of U by R and (V, 7.(Y)) is is a Nano
Topological Space with respect to Y where Y <V , R’ is an equivalence relation on V, V/R’ denotes the family of

equivalence relation of V by R” and (W, 7.(Z)) is is a Nano Topological Space with respect to W where Z W
, R”” is an equivalence relation on W, W/R’’ denotes the family of equivalence relation of W by R”’.

Definition 2.1 : Let U be a non- empty finite set of objects is called the universe and R be an equivalence relation on
U named as the indiscernibility relation. Elements belonging to the same equivalence class are said to be
indiscernible with one another. The pair (U, R) is said to be the approximation space. Let X < U.
0] The lower approximation of X with respect to R is the set of all objects, which can be for certain
classified as X with respect to R and it is denoted by Lg (X). That is
LeX)= U {R(X) ‘R(X) =X }, where R(x) denotes the equivalence class determined by x.
xeU

(i) The upper approximation of X with respect to R is the set of all objects, which can be possibly
classified as X with respect to R and it is denoted by Ug (X). That is
U= U {R(X):R(X) N X = ¢}
X e

(iii) The boundary region of X with respect to R is the set of all objects, which can be classified neither
as X nor as not- X with respect to R and it is denoted by Bg (X). That is, Br(X) = Ur(X) — Lg (X).

Property 2.2: If (U, R) is an approximation space and X ,Y c U, then
() LR(X)QXQUR(X);
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(i) Lz (#) =Ux(¢) and L, (U) cU ) =U;

(iii) Ug(XUY)=Ug(X) UUL(Y);

(iv) Ur (X NY) UL (X) nUg(Y);

(v) Lz (X NY) = Lz (X) N Lg (Y);

(vi) L, (X) < Lg(Y) and U, (X) < U, (Y)whenever X Y,
i) Ug(X)=[Le(X)] and Lg(X®) =[U:(X)]%;

i) UgUg(X) = LgLg (X) = U (X);

(ix) L Lz (X) =Ug L (X) = Ly (X).

Definition 2.3: Let U be the universe, R be an equivalence relation on U and
7. (X)={U, ¢, Ly (X), U, (X), By (X)} where X < U. Then by property 2.2, 7,(X) satisfies the
following axioms:
(i) Uand ¢ arein 74 (X)
(ii) The union of the elements of any sub collection of 74 (X) isin 75(X).
(iii)  The intersection of the elements of any finite sub collection of 75 (X) isin 75 (X)
Thatis, 74 (X) isatopology on U called the nano topology on U with respect to X. The space

(U,75 (X)) is called as nano topological space. The elements of 7,(X) are called nano — open sets of

U, 7:(X)).

Remark 2.4: If 7, (X) is the nano topology on U with respect to X, then the set B = {U, L, (X), Bo(X) }is
the basis for 7, (X).

Definition 25 : If (U, 74 (X)) is a nano topological space with respect to X where X < U and if A < U, then

the nano interior of A is defined as the union of all nano — open subsets of A and it is denoted by Nint(A). That is
Nint(A) is the largest nano- open subset of A. The nano closure of A is defined as the intersection of all nano closed
sets containing A and it is denoted by Ncl(A). That is, NcI(A) is the smallest nano closed set containing A.

Definition - 2.6: If (U, 7 (X)) is a nano topological space and ACU. Then A is said to be
i nano semi-open[2] if ASNcl(Nint(A))
ii. nano pre-open[2] if ASNint(Ncl(A))
iii. nano regular open[2] if A= Nint(Ncl(A))
iv. nano « - open[2]if A Nint(Ncl(Nint(A)))
V. nano c*-set [4] if if A= G F where G is Ng- open and F is No* - setin (U, 75 (X))

vi. nano sc*g closed set[4] if Nscl(A) < G, whenever A < G, and G is Nc* - setin (U, 75 (X)).

3.Nano semi c* - generalized closure in nano topological space

In this section, we define the function called Nano semi c* generalized closure and study their some of its
properties.

Definition :3.1

The nano semi c* - generalized closure of A is defined as the intersection of all Nsc*g — closed sets
containing A, denoted by Nsc*gCI(A) which is the smallest Nsc*g — closed set containing A.
Example : 3.2
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Let U:{a,b,c,d} with %z{{a},{c},{b,d}} and let X= {ab}. Then

7z (X) = {¢,U,{a}, {b,d}, {a,b,d}} is nano topology on U with respect to X and
7.5 (X) = {g,U, {c}. {a,c}, {b,c,d }}. Nsc*g —closed set is {¢,U,{a}, {c},{a,c},{b,d {b,c,d }}.
Remark: 3.3
For any set AcU, AcNsc*gCIl(A) =Nscl(A) < Ncl(A). In Ex -2, let A= {b}gU. Now
Nsc*gCI(A) = {b,d}and Nscl(A) = {b,d}and NcI(A)={b,c,d}  Thus, it follow  that
A cNsc*gCI(A) =Nscl(A) < Ncl(A).

Theorem : 3.4
If A and B are subsets of a space U. Then

(i) Nsc*gCI(U) = U and Nsc*gCl (@) = ¢.

(ii) AcNsc*gCI(A)

(iii) If B is any Nsc*g- closed set containing A, then Nsc* gCI(A)c B
(iv) If AcBthen Nsc*gCl(A) —Nsc*gCl(B)

Proof:
(i) By the definition of Nsc*g — closure, U is the only Nsc*g —closed set containing U. Therefore
Nsc*gCIl(U) = Intersection of all the Nsc*g- closed set containing U

Nsc*gC(U) = U. Similarly Nsc*gCl(¢) =¢.
(ii) By the definition of Nsc*g- closure of A, it is obvious that A < Nsc* gCI(A) .

(iii) Let B be any Nsc*g — closed set containing A. Since NSc*gCI(A) is the intersection of all
Nsc*g- closed set containing A, Nsc*gCI(A) is containing in every Nsc*g —closed set containing

A. Hence Nsc*gCIl(A)c B.
(iv) Let A and B be subsets of U such that A < B. By the definition,

Nsc*gCI(B)= N {F : B = F e Nsc* g —closed (U)}.
If BcFeNsc*g-—closed(U) , then Nsc*gCI(B)cF.  Since
AcBcFeNsc*g—closed (U), we have Nsc*g—closed (U) cF. Therefore,
Nsc* gCl(A)c n{F : B F e Nsc* g —closed (U) }= Nsc* gCI(B)
(i.e.) Nsc*gCl(A)c Nsc*gCl(B).

Theorem : 3.5

If Ac (U,75(X)) is Nsc*g —closed then Nsc*gCI(A) = A.
Proof:
Let A be Nsc*g- closed subset of U. We know that A cCNsc*gCI(A). Also Ac A, and A is

Nsc*g- closed. By theorem 4(iii), NSC* gCI(A) < A. Hence Nsc*gCI(A) = A.

Remark: 3.6
The converse of the above theorem need not be true as seen from the following example.

Example : 3.7
Let  U={ab,c, d,e},% ={a,ch bl {d}{e}}  and x= {abjcU  then

7z (X) = {¢,U , {b}, {a, C}, {a, b, C}} Let A= {a} U . Nsc*gCI(A) = Nsc*gCl({a})= {a} =A. But A= {a} is not
a Nsc*g — closed set.
Theorem: 3. 8

If A and B are subsets of a space U,z (X)) , then
Nsc*gCl(AnB)cNsc*gCI(A) » Nsc*gCl(B).
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Proof:
Let A and B be subsets of U. Clearly ANBc A and AN B < B. By Theorem 4(iv),
Nsc*gCI(AnB)cNsc*gClI(A) and Nsc*gCl(AnB) c Nsc*gCl(B).
Hence Nsc*gCl(AnB)cNsc*gCl(A) mnNsc*gCI(B).
Theorem: 3.9
If A and B are subsets of a space (U,7(X))then Nsc*gCl(AuwB)= Nsc*gCl(A)w Nsc*gCl(B).
Proof:

Let A and B be subsets of (U, 75 (X)).Clearly Ac AUB and B — AUB. We have
Nsc*gCI(A)u Nsc*gCl(B) —Nsc*gCI(Au B).

Let XeNsc*gClI(AuB). Suppose x ¢ Nsc*gCI(A) UNsc*gCI(B). Then their exists
Nsc*g —closed set A; and B, with Ac A, Bc B and xeA UB,. WehaveAUuB c A UB, and
A, UB, is Nsc*g — closed set such that X ¢ A B, .Thusx ¢ Nsc* gCI(AuU B) which is a contradiction to
our assumption. Therefore Nsc* gCl(Aw B)c Nsc*gCl(A) w Nsc* gCI(B).

Hence Nsc*gCl(Au B)= Nsc*gCl(A)u Nsc*gCl(B).
Theorem: 3. 10
If Ais a subset of a space (U,7(X)), then Nsc*gCl(A) = Ncl(A).
Proof:
Let A be a subset of a space (U,7(X)), By definition, NCI(A) = m{F UcFe NC(U)}.
If AcF eNC(U). Then Ac F e Nsc*g —closed (U) because every nano closed set is Nsc*g-closed set.
That is Nsc*gCI(A)c F. Therefore Nsc*gClI(A) cn{f < X;F e NC(U)}=Ncl(A). Hence
Nsc*gCl(a) —Ncl(A).
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